Weight loss involving diet modification improves urinary incontinence (UI) in women, but little is known about dietary correlates of UI. The authors examined intakes of total energy, carbohydrate, protein, and fats in relation to UI in a cross-sectional sample of 2,060 women in the population-based Boston Area Community Health Survey (2002)(2003)(2004)(2005). Data were collected from in-person home interviews and food frequency questionnaires. Logistic regression was used to calculate odds ratios and 95% confidence intervals for the presence of moderate-to-severe UI; a severity index was analyzed in secondary analysis of 597 women with urine leakage. Greater total energy intake was associated with UI (P trend ¼ 0.0001; highest quintile vs. lowest: adjusted odds ratio ¼ 2.86, 95% confidence interval: 1.56, 5.23) and increased severity. No associations were observed with intake of carbohydrates, protein, or total fat. However, the ratio of saturated fat intake to polyunsaturated fat intake was positively associated with UI (highest quintile vs. lowest: adjusted odds ratio ¼ 2.48, 95% confidence interval: 1.22, 5.06) and was strongly associated with severity (P trend < 0.0001). Results suggest that dietary changes, particularly decreasing saturated fat relative to polyunsaturated fat and decreasing total calories, could independently account for some of the benefits of weight loss in women with UI. diet; dietary fats; energy intake; fatty acids; nutritional status; urinary incontinence; women Abbreviations: BACH, Boston Area Community Health; FFQ, food frequency questionnaire; PUFA, polyunsaturated fatty acids; SFA, saturated fatty acids; SWAN, Study of Women's Health Across the Nation.
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Weight loss involving diet modification improves urinary incontinence (UI) in women, but little is known about dietary correlates of UI. The authors examined intakes of total energy, carbohydrate, protein, and fats in relation to UI in a cross-sectional sample of 2,060 women in the population-based Boston Area Community Health Survey (2002) (2003) (2004) (2005) . Data were collected from in-person home interviews and food frequency questionnaires. Logistic regression was used to calculate odds ratios and 95% confidence intervals for the presence of moderate-to-severe UI; a severity index was analyzed in secondary analysis of 597 women with urine leakage. Greater total energy intake was associated with UI (P trend ¼ 0.0001; highest quintile vs. lowest: adjusted odds ratio ¼ 2.86, 95% confidence interval: 1.56, 5.23) and increased severity. No associations were observed with intake of carbohydrates, protein, or total fat. However, the ratio of saturated fat intake to polyunsaturated fat intake was positively associated with UI (highest quintile vs. lowest: adjusted odds ratio ¼ 2.48, 95% confidence interval: 1.22, 5.06) and was strongly associated with severity (P trend < 0.0001). Results suggest that dietary changes, particularly decreasing saturated fat relative to polyunsaturated fat and decreasing total calories, could independently account for some of the benefits of weight loss in women with UI. diet; dietary fats; energy intake; fatty acids; nutritional status; urinary incontinence; women Abbreviations: BACH, Boston Area Community Health; FFQ, food frequency questionnaire; PUFA, polyunsaturated fatty acids; SFA, saturated fatty acids; SWAN, Study of Women's Health Across the Nation.
Urinary incontinence diminishes the quality of life for millions of women on a daily basis and has been associated with an estimated $20 billion in annual direct health-care costs (1) (2) (3) (4) . Recent population-based estimates from the United States show that approximately 16% of women report moderate-to-severe urinary incontinence (2, 5) . Pathophysiologic mechanisms of urinary incontinence may have various origins and generally have been theorized to be related to urothelium-based, myogenic, and/or neurogenic changes (6) (7) (8) . In epidemiologic studies, urinary incontinence in women has been associated with increased age, white/Caucasian race/ethnicity, central obesity, vaginal child delivery, hysterectomy, heart disease, asthma, and arthritis/rheumatism (4, (9) (10) (11) .
Research priorities in urinary incontinence include identifying modifiable lifestyle factors (2, 12) . Recently, a randomized clinical trial of overweight women confirmed that weight loss significantly reduces the frequency of urinary incontinence episodes (13) . The authors noted that 74% of the reduction in incontinence frequency was statistically explained by the weight change (14) , proposing the mechanism that weight loss reduces intraabdominal pressure, thereby decreasing pressures on the bladder and pelvic floor. However, the authors acknowledged the possibility that changes in diet or physical activity may have accounted for some of the intervention effect. Women in the intervention group were instructed to reduce their total daily energy intake to 1,200-1,500 kcal/day, limit their fat intake, and consume a low-fat beverage daily as a meal replacement for part of the trial duration, along with increasing their physical activity to 200 minutes per week or more. Physical activity has been found to be inversely associated with urinary incontinence in women, although the relation is not observed across all studies and may be partly explained by weight maintenance (4, 15, 16) . Considering that the sympathetic and parasympathetic nervous systems control micturition and that inflammation and endothelial dysfunction may be involved in urologic symptoms (6) (7) (8) (17) (18) (19) (20) , it is plausible that changes in energy intake and specific macronutrients have direct effects on urinary incontinence, independently of weight loss or physical activity. In support of this hypothesis, investigators in the Leicestershire MRC Incontinence Study reported a positive association between total and saturated fat intake and onset of stress incontinence (21) . A better understanding of the contribution of dietspecifically, the dietary changes that are often made for weight loss (i.e., changes in total energy intake and specific macronutrients such as fat)-would be helpful both for understanding pathophysiologic mechanisms and for clinical practice in treatment of urinary incontinence.
To test the hypothesis that increased total energy and macronutrient intakes are positively associated with urinary incontinence in women, we analyzed these dietary factors in relation to urinary incontinence symptoms in a populationbased, racially/ethnically diverse cross-sectional study, the Boston Area Community Health (BACH) Survey. We focused our analysis on dietary factors, rather than physical activity, partly because in a previous report from the BACH Survey, Tennstedt et al. (4) analyzed the relative contribution of physical activity and found that it was not associated with urinary incontinence in this sample of women.
MATERIALS AND METHODS

Participants and data collection
The BACH Survey. The BACH Survey is a communitybased study of urologic symptoms and risk factors in Boston, Massachusetts. From 2002 to 2005, BACH investigators used multistage stratified random sampling to recruit 3,202 women aged 30-79 years from 3 racial/ethnic groups into the study. Anthropometric measurements (including height, weight, and waist circumference) were taken, and information about urologic symptoms, comorbid conditions, and lifestyle was obtained at an in-person home interview. All participants were mailed an English or Spanish version of the Block food frequency questionnaire (FFQ) (22) . Details on the methods used in the BACH Survey have been published elsewhere (23) . The study was approved by the institutional review board of the New England Research Institutes, and all participants provided written informed consent.
The final sample size for this analysis was 2,060 women. Exclusions from the original sample of 3,202 female BACH participants were applied as noted in Figure 1 . Standard dietary data criteria were used to obtain acceptable data quality and led to most of the exclusions (24 (22, 25, 26) . In comparison with 4 24-hour dietary recalls, deattenuated energy-adjusted correlation coefficients obtained in women were 0.67 for fat, 0.66 for carbohydrates, and 0.53 for protein (27) . The SWAN FFQ performed similarly well in Hispanics: Deattenuated correlation coefficients were 0.78 for fat, 0.61 for carbohydrates, and 0.61 for protein (25) .
Assessment and operational definition of urinary incontinence. The presence of urinary incontinence was assessed during the in-home interview using questions from validated and reliable scales, in accordance with the classification of urinary incontinence in the 2003 report of the standardization subcommittee of the International Continence Society (28) . Women who reported experiencing any urinary incontinence in the past 12 months completed the validated Sandvik severity index (29) , which assesses frequency (less than once per month, 1 or more times per month, 1 or more times per week, or every day) and amount (drops, small splashes, or more) of urine leakage, resulting in a composite score ranging from 1 to 12. For our primary analysis, incontinence case status was defined by a severity score of 3 or more, indicating moderate-to-severe urinary incontinence (5, 11, 30) . This definition corresponds to at-least-weekly leakage or monthly leakage of volumes greater than a few drops in the past 12 months. To confirm that this common dichotomization of the severity index was appropriate for our nutritional analyses, we conducted 2 additional analyses. First, in preliminary analyses, we tested a 4-level multinomial outcome of no urinary incontinence, low severity (score 1 or 2), moderate severity (score 3 or 4), or high severity (score 5-12) and found no appreciable differences between the no-incontinence and low-severity groups with regard to variables of interest. Second, in sensitivity analyses, we used an outcome definition based on frequency of urinary incontinence regardless of severity, defined as weekly urinary incontinence (n ¼ 208), and excluded women with less frequent urine leakage from the reference group (389 were excluded, leaving 1,671 women in the analysis). Results were similar to those of the main analysis and thus are not presented. Type of leakage, defined as either stress, urge, or mixed urinary incontinence, was assessed by responses to questions on leakage during physical activity (including coughing, sneezing, lifting, or exercising) and during times when there was a strong urge to empty the bladder. As in previous reports on BACH data (4, 11), most women with urinary incontinence had mixed incontinence (n ¼ 121), and the low prevalence of stress-only (n ¼ 38) or urge-only (n ¼ 30) incontinence precluded separate statistical analyses.
Data analysis
Nutrient intakes were adjusted for total energy intake using residuals (31) . Participants were grouped into quintiles of daily intake of each nutrient and the ratio of intake of saturated fatty acids (SFA) to intake of polyunsaturated fatty acids (PUFA). To minimize the influence of outliers, we conducted linear tests for trend using the median values of deciles of intake to represent the exposure of all participants in the same decile.
We used logistic regression to calculate odds ratios and 95% confidence intervals for the associations between nutrient intakes and the primary outcome of urinary incontinence among all 2,060 women. In secondary analyses, we Table continues examined the association between nutrient intakes and the continuous severity score among 597 women with any urinary incontinence in the past year, using linear regression to obtain b estimates and standard errors. We examined smoothing (LOESS) plots to confirm linearity of the regression models in preliminary model-building procedures. Initial models were adjusted for age and total energy intake. In full multivariate models, we additionally adjusted for factors that were established risk factors from prior studies (4, 9, 10), were associated with both diet and urinary incontinence, and changed the estimate of the dietary association more than 10%: race/ethnicity, waist circumference, ever giving birth vaginally, menopause/hormone-use status, use of antispasmodic or anticholinergic medication, total energy intake, cardiac disease, diabetes, asthma, and arthritis/rheumatism; in models for type of fat, we additionally adjusted for the other types of fat. We also considered the following factors in the multivariate models but did not include them because they did not affect the final results: physical activity, body mass index, cigarette smoking, alcohol consumption, average daily fluid intake, sodium intake, socioeconomic status, cancer, depression symptoms, Parkinson's disease, multiple sclerosis, stroke, use of a bladder catheter, and use of diuretics, a-blockers, or tricyclic antidepressants. Effect modification of total energy intake by waist circumference or physical activity was examined by means of stratified analyses and statistical tests for interaction. The sampling design of the BACH Survey requires weighting observations inversely proportional to their probability of selection in order for the results to be generalizable to the larger population. Weights were poststratified to the 2000 US Census population of Boston. All statistical tests were 2-sided, performed at a ¼ 0.05, and conducted in SUDAAN, version 10.0 (Research Triangle Institute, Research Triangle Park, North Carolina). Abbreviations: CI, confidence interval; OR, odds ratio; PUFA, polyunsaturated fatty acids; SFA, saturated fatty acids; TEI, total energy intake. * P ¼ 0.05; **P 0.01. a For improved readability, some 95% confidence intervals are not shown. Data are available from the authors upon request. b The multivariate model included age (5-year categories), race/ethnicity (black, Hispanic, or white), waist circumference (cm; quintiles), ever giving birth vaginally (yes/no), menopausal/hormone-use status (premenopausal, perimenopausal, postmenopausal, hysterectomy without hormones, hysterectomy with hormones, hormone replacement therapy, birth control, use of raloxifene hydrochloric acid, use of progesterone only, or undetermined), use of antispasmodic or anticholinergic medication, total energy intake (kcal/day; quintiles), and history of cardiac disease, diabetes, asthma, urinary tract infection, or arthritis/rheumatism. Models for saturated fat, monounsaturated fat, and polyunsaturated fat additionally adjusted for the other types of fat (g/day; quintiles), and models for SFA:PUFA ratio additionally adjusted for monounsaturated fat (g/day; quintiles).
c Cutpoints overlap because of rounding.
RESULTS
Of the 2,060 women included in this analysis, 257 (12.5%) had a severity score of 3 or more and were therefore considered to have moderate-to-severe urinary incontinence. The average severity score among the cases was 4.8 (standard error, 0.2), with 63.1% being moderate cases and 36.9% being severe cases. Case women most commonly (43.9%) had mixed urinary incontinence, although 22.1% reported only stress incontinence, 7.6% only urge incontinence, and 4.9% only nonspecific incontinence. Among the 1,803 women who were not classified as incontinence cases, 79.5% reported never leaking urine in the past 12 months and 20.5% reported infrequent leakage of low severity (mean severity score ¼ 1.4).
Weighted mean values and prevalences of characteristics that may be associated with urinary incontinence are shown in Table 1 , overall and by case status. Women with urinary incontinence were less likely to be physically active and more likely to be overweight, to be surgically postmenopausal, to have depression symptoms, to have delivered a child vaginally, and to have had a urinary tract infection, diabetes, cardiac disease, arthritis/rheumatism, or asthma. Pearson correlation coefficients for correlations between dietary factors and physical activity, body mass index, or waist circumference were low (r < 0.10). The factors that influenced estimates of diet-urinary incontinence associations most in subsequent multivariate models were waist circumference, diabetes, and asthma.
Results of the multivariate analyses are presented in Table 2 . In both age-adjusted and multivariate-adjusted models, greater total energy intake was significantly associated with higher odds of urinary incontinence (P trend ¼ 0.0001). Women in the highest total energy intake group were almost 3 times as likely to report urinary incontinence as women in the lowest group (odds ratio ¼ 2.86, 95% confidence interval: 1.56, 5.23; P ¼ 0.0007). Although it was not quite as strong, a linear association with the continuous severity score was also apparent among women who had had any urinary incontinence in the past 12 months (P trend ¼ 0.03).
No consistent or statistically significant associations between intake of carbohydrates, protein, or total fat and urinary incontinence were observed in any of the analyses. However, SFA:PUFA ratio was significantly associated with urinary incontinence. Women with an SFA:PUFA ratio greater than 2:1 had over twice the odds of urinary incontinence (quartile 5 vs. quartile 1: odds ratio ¼ 2.48, 95% confidence interval: 1.22, 5.06; P ¼ 0.01). In secondary analyses of severity of urinary incontinence, the role of this ratio was highly statistically significant (P trend < 0.0001; Figure 2) ; women in the highest quintile of SFA:PUFA ratio (consumption of approximately 3-7 times' more saturated fat than polyunsaturated fat) had, on average, a severity score 1 point higher than women in the lowest quintile (SFA:PUFA ratio closer to 1:1; P ¼ 0.0004). A similar but slightly weaker association was observed for the ratio of saturated fat to the sum of polyunsaturated fat plus monounsaturated fat (P trend < 0.0001; data not shown). When the different types of fat were examined individually, higher intake of saturated fat had a positive trend towards increased severity of urinary incontinence, which was attenuated after adjustment for other factors (primarily waist circumference and arthritis/rheumatism) but remained statistically significant (P trend ¼ 0.0005). Meanwhile, severity of urinary incontinence was inversely related to intake of monounsaturated fat (P trend ¼ 0.01) or polyunsaturated fat (P trend ¼ 0.005). To determine whether SFA:PUFA ratio or the Table 2 . Severity score was calculated from the validated Sandvik severity index (29) , which considers frequency and amount of urine leakage to obtain a score ranging from 1 to 12. The mean severity score among the 597 women with any urinary incontinence was 2.80 (standard error, 0.12). Bars, 95% confidence interval (CI).
absolute level of intake of each type of fat was more relevant to urinary incontinence or its severity, we mutually adjusted for each variable in multivariate models. Results showed that the ratio measure was a more robust predictor of urinary incontinence or severity of incontinence than was absolute intake of either saturated fat or polyunsaturated fat (data not shown).
Results from analysis of total energy intake stratified by waist circumference or physical activity are shown in Table 3 . Across all categories of waist circumference, greater total energy intake was significantly associated with greater odds of urinary incontinence. The association was stronger among women with low-to-moderate waist circumference, but there was no statistically significant interaction. No significant differences were found for the positive relation between total energy intake and urinary incontinence across levels of physical activity.
DISCUSSION
In this population-based cross-sectional study, women who had a higher SFA:PUFA ratio or higher total daily calorie intake had significantly greater odds of urinary incontinence. No associations were observed for total fat, carbohydrate, or protein intake. These results were robust to adjustment for interviewer-measured obesity, physical activity, comorbid conditions, and relevant pharmaceutical usage as determined by a home inventory. Results were consistent, and stronger for SFA:PUFA ratio, when we examined the severity of urinary incontinence among women with any reported urine leakage in the past year, indicating that the relative intake of certain types of fat may be important for the progression of urinary incontinence as well as its initial development.
Behavioral and lifestyle modifications, including weight loss, remain the preferred first line of treatment for most urinary incontinence patients, yet there have been few studies of dietary correlates of urinary incontinence. The most comparable research to date was carried out in the Leicestershire MRC Incontinence Study, which examined diet in relation to incidence of stress incontinence after 1 year of follow-up (21) . Similarly to us, those investigators found a positive association between saturated fat intake and urinary incontinence. However, they also reported a positive association with total fat, whereas our results for total fat were null and most likely reflected the opposing associations held for saturated fats versus unsaturated fats.
Indeed, a novel finding from our analysis was that SFA: PUFA ratio was more important than the absolute amount of each type of fat consumed. Specific pathophysiologic mechanisms that may underlie an association between relative intake of saturated and polyunsaturated fats and urinary incontinence plausibly involve inflammation or vascular changes that result in endothelial dysfunction relevant to the bladder, the detrusor, and urologic symptoms (6-8, a Results from multivariate models including age (5-year categories), race/ethnicity (black, Hispanic, or white), menopausal/hormone-use status (premenopausal, perimenopausal, naturally postmenopausal, surgically postmenopausal, hormone use, or undetermined), urinary tract infection, vaginal child delivery, cardiac disease, asthma, arthritis/rheumatism, and use of antispasmodic or anticholinergic medication. Models for very high waist circumference and high physical activity controlled for age in 10-year categories because of the smaller sample size.
b Waist circumference categories were adapted from recommendations regarding obesityrelated health risk (50) .
c Interaction term: Wald P ¼ 0.94. Likelihood ratio test comparing models with and without the interaction term: P ¼ 0.85.
d Physical activity was measured by means of the Physical Activity Scale for the Elderly (51); scores were classified as follows: <100 ¼ low, 100-250 ¼ medium, 250 ¼ high.
e Interaction term (quintile of total energy intake 3 physical activity level): Wald P ¼ 0.98. Likelihood ratio test comparing models with and without the interaction term: P ¼ 0.97. 19 ). The theory that inflammatory processes may be involved in the etiology of urologic symptoms is supported by separate analyses of the BACH Survey in which Kupelian et al. (20) reported that serum C-reactive protein measures were positively associated with lower urinary tract symptoms in women. Additionally, the findings of 2 longitudinal cohort studies of men also support this theory: St. Sauver et al. (32) reported that C-reactive protein was associated with rapid onset of storage symptoms, and Schenk et al. (33) reported that inflammatory markers were associated with incidence of high-moderate to severe overall lower urinary tract symptoms. Meanwhile, there is consistent evidence that the relative intakes of saturated and unsaturated fatty acids and postprandial lipoproteins have effects on vascular inflammation, as measured by significant changes in serum C-reactive protein and the proinflammatory interleukins 6, 7, and 18, as well as endothelial dysfunction (34) (35) (36) (37) (38) (39) . Studies suggest that for heart disease prevention, an SFA:PUFA ratio of 1:1 and less than 1.5:1 is most beneficial (38, 40, 41) . In our study, women in the reference quintile of lowest intake consumed just this amount, averaging a 1:1 ratio and at most a 1.5:1 ratio, whereas women in the highest quintile of intake had an SFA:PUFA ratio closer to 3:1 and upwards of 8:1, as is possible with the Western dietary pattern.
An additional novel finding of our analysis was a positive association between total energy intake and urinary incontinence. A common concern with analyses of total energy intake is that it is closely related to body size and physical activity, and results can be difficult to interpret. For example, in our analysis, the positive association was primarily carried by women in the highest quintile of caloric intake, despite the statistically significant linear trend across intake groups. Still, the findings were robust and were not appreciably affected by adjustment for fluid intake, fruit and vegetable intake (as a marker for foods with high water content), or physical activity. Our results are strengthened by the fact that the positive association was observed across all strata of body mass index, waist circumference, and physical activity and was strongest among women in the lowest body-size group. The possibility that an effect of total energy intake is stronger in leaner women is plausible, in that leaner women may have fewer competing causes of urinary incontinence than overweight women, whose urinary incontinence may be more likely to be related to intraabdominal pressure (13) or effects of the proinflammatory state of obesity (39, 42) . A possible pathophysiologic mechanism explaining our observed associations is that intake of total energy, including saturated fat, increases autonomic nervous system activity, which is associated with an overactive bladder and lower urinary tract symptoms (8, 17, 18, (43) (44) (45) .
Intervention studies show that weight loss reduces the frequency of urinary incontinence in overweight women (13, 46) . It is noteworthy that weight loss was achieved by instructing women to reduce their total energy intake to 1,200-1,500 kcal/day and limit saturated fat intake. Our results suggest that these dietary changes could directly improve urinary incontinence, in addition to any indirect effects mediated by weight loss. That is, part of the observed effects of weight loss on frequency of urinary incontinence episodes may be due to decreased caloric and SFA intakes.
To further explore the importance of both diet and body size in urinary incontinence using our data, we conducted additional analyses (not shown) which found that 70% of the cases of urinary incontinence in the BACH Survey women might have been preventable solely through management of macronutrient intake and weight, by following these evidence-based guidelines for a healthy lifestyle: SFA:PUFA ratio 1.5:1, total energy intake 1,800 kcal/day, and body mass index 25 (''normal'').
Among the limitations of our study is the fact that the observational nature of this analysis precluded us from making definitive causal inferences. The pathophysiologic mechanisms we have discussed are plausible but remain speculative until definitive experimental research is conducted. Although we found no associations between physical activity and urinary incontinence, a specific measure of exercises that strengthen core pelvic area muscles may have been more informative. To explore this possibility, we analyzed data (not shown) on pelvic floor exercise, available only in the subset of women who had sought health care for urinary incontinence (n ¼ 176; 39.4% responded positively to pelvic floor exercise); results showed that pelvic floor exercise was not associated with dietary intakes and did not alter our findings. Regarding dietary intakes, we did not have information on type of polyunsaturated fat. There may be important differences, for example, between cis-and trans-fats, which should be examined in future studies.
Another concern may be that 16% of the returned FFQs were excluded for questionable dietary data quality. This concern is alleviated by the fact that the resulting analytic sample was similar to the original BACH sample in outcome measures as well as in relevant demographic and lifestyle factors. Furthermore, for a diverse population-based sample, the initial response rate of 81% to the mailed self-administered FFQ actually surpassed expectations and was similar to the 80% response rate for the Block FFQ in the National Cancer Institute's Eating at America's Table Study (27) .
A noteworthy limitation is that we were unable to examine dietary associations separately for stress incontinence and urge incontinence, because most women reported mixed incontinence. Prior studies have indicated that many predictors of urinary incontinence may differ for stress and urge types (13, 46, 47) . A detailed examination of the association of total energy intake and macronutrients with each type of urinary incontinence would help elucidate pathophysiologic mechanisms in our results. At the same time, urodynamic studies show that self-reports on type of urinary incontinence are prone to error, particularly error in discriminating between mixed and stress incontinence (48) . Thus, our analysis of total urinary incontinence had the advantage of avoiding misclassification by type of urinary incontinence, since urodynamic measures were unavailable.
A major strength of this study was its community-based, random sample of women of various ages and racial/ethnic groups. We assessed symptoms of urinary incontinence in the entire population sample, which is a distinct epidemiologic advantage compared with studying women clinically diagnosed with urinary incontinence, because it expanded our case group beyond only those women who had the knowledge to seek health care and/or had access to health care. Thus, diagnostic bias was avoided, and our results are applicable to various socioeconomic groups. In our sample, the weighted energy-adjusted mean dietary intakes of various nutrients were similar to results obtained from the 1999-2000 National Health and Nutrition Examination Survey (49) , and participants consumed close to the Recommended Dietary Intakes for most nutrients (data not shown). Therefore, the BACH sample is likely to be representative of the general US population in terms of dietary consumption patterns.
In summary, in this study, total energy intake and SFA: PUFA ratio were each independently positively associated with urinary incontinence in women. These associations were not accounted for by body size or physical activity and in fact were strong among leaner women. Additional research should be pursued not only to confirm these findings but also to experimentally test hypothesized pathophysiologic mechanisms involving inflammation, endothelial dysfunction, and autonomic nervous system activity.
